Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.106; data-to-parameter ratio = 23.3.
Related literature
For related structural studies of n-alkyl-diammonium sulfate salts, see: van Blerk & Kruger (2008) . For related literature other n-alkyldiammonium salts, see: Allen (2002) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART-NT (Bruker, 1999 ); cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) and Mercury (Macrae et al., 2008) ; software used to prepare material for publication: publCIF (Westrip, 2010) and PLATON (Spek, 2009 Heptane-1,7-diaminium sulfate monohydrate C. Arderne
Comment
The crystal structure of the title compound (I) adds to our current ongoing studies of long-chained diammonium inorganic mineral acid salts. Colourless crystals of heptane-1,7-diammonium sulfate hydrate were obtained from an attempt to synthesize heptane-1,7-diammonium sulfate. This material forms part of our structural chemistry study of the inorganic mineral acid salts of the n-alkyldiamines. A search of the Cambridge Structural Database (Version 5.32, Allen, 2002) revealed that this compound had not previously been determined.
The asymmetric unit of compound (I) contains one diammonium dication, one sulfate anion and one water molecule with all atoms occupying general positions. The hydrocarbon chain is also fully extended from N1 to C7 but then distorts from planarity through N2. This is evident in the C5-C6-C7-N2 torsion angle (-70.49° (18)). The molecular structure of (I) is shown in Fig. 1 . showing a distinct inorganic-organic layering effect that is a common feature of these long-chained diammonium salts. An extensive three-dimensional hydrogen-bonding network is formed.
A close-up view of selected hydrogen bonding interactions can be viewed in Fig. 3 . The three-dimensional hydrogen bonding network is built and linked through hydrogen bonding interactions between the ammonium groups of the dication and the sulfate anions and water molecules. These extensive interactions are seen to contribute to the distortion from planarity of the ω-end of the diammonium cation. The hydrogen bond distances and angles for the title compound (I) can be found in Table 2 .
Experimental
Compound (I) was prepared by adding heptane-1,7-diamine (0.50 g, 3.84 mmol) to 33% sulfuric acid (H 2 SO 4 , 2 ml, 25.29 mmol, Merck) in a sample vial. The mixture was then refluxed at 363 K for 2 h. The solution was cooled at 2 K h -1 to room temperature. Colourless crystals of heptane-1,7-diammonium sulfate hydrate were collected and a suitable single-crystal was selected for the X-ray diffraction study.
Refinement
H atoms were geometrically positioned and refined in the riding-model approximation, with C-H = 0.97 Å, N-H = 0.89 Å, and U iso (H) = 1.2U eq (C) or 1.5U eq (N). For (I), the highest peak in the final difference map is 0.87 Å from O4 and the deepest hole is 0.50 Å from S1.
supplementary materials sup-2 Figures   Fig. 1 . Molecular structure of the title compound, with atomic numbering scheme and displacement ellipsoids drawn at the 50% probability level. 
